Summary The relationship between lifestyle factors, past medical conditions, daily meal frequency, diet and the risk of 'familial' colorectal cancer has been analysed using data from a case-control study conducted in northern Italy. A total of 1584 colorectal cancer patients and 2879 control subjects were admitted to a network of hospitals in the Greater Milan area and the Pordenone province. The subjects included for analysis were the 112 cases and the 108 control subjects who reported a family history of colorectal cancer in first-degree relatives. Colorectal cancer cases and control subjects with family history were similarly distributed according to sex, age, marital status, years of schooling and social class. Familial colorectal cancer was associated with meal frequency, medical history of diabetes (relative risk, RR = 4.6) and cholelithiasis (RR = 5.2). Significant positive trends of increasing risk with more frequent consumption were observed for pasta (RR = 2.5, for the highest vs the lowest intake tertile), pastries (RR = 2.4), red meat (RR = 2.9), canned meat (RR = 1.9), cheese (RR = 3.5) and butter (RR = 1.9). Significant inverse associations and trends in risk were observed for consumption of poultry (RR = 0.4), tomatoes (RR = 0.2), peppers (RR = 0.3) and lettuce (RR = 0.3). Significant inverse trends in risk with increasing consumption for 5-carotene and ascorbic acid were observed (RR = 0.5 and 0.4 respectively, highest vs lowest intake tertile). These results suggest that risk factors for subjects with a family history of colorectal cancer in first-degree relatives are not appreciably different from recognized risk factors of the disease in the general population.
Several case-control and cohort studies have shown that family history of colorectal cancer in first-degree relatives is associated with approximately a twofold increased risk of the disease (Bonelli et al, 1988; Kune et al, 1989; Ponz de Leon et al, 1989; La Vecchia et al, 1992; Potter et al, 1993; St John et al, 1993; Fuchs et al, 1994; Slattery and Kerber, 1994) . Higher risks have been reported among individuals with two or more affected relatives and people younger than 60 years of age (Kune et al, 1989; St John et al, 1993; Fuchs et al, 1994; La Vecchia et al, 1992) . The proportion of colorectal cancer cases attributable to family history of the disease in first-degree relatives ranges between 4% and 13%, including genetic and shared environmental factors (Slattery and Kerber, 1994; Fuchs et al, 1994; La Vecchia et al, 1996) .
Colorectal cancer is the most common non-tobacco-related cancer in both sexes combined in western countries (Potter et al, 1993 ; Levi et al, 1994) . In addition to family history, dietary factors are aetiologically important: fats and red meat consumption being associated with an increased risk, high vegetable intake with protective effect (Potter et al, 1993; Willet, 1989) . There is also evidence that colorectal cancer risk is directly related to daily meal frequency . Overall, about two-thirds of all colorectal cancer cases in an Italian population could be explained in terms of a few risk factors (low consumption of f-carotene and ascorbic acid, high intake of red meat and major seasoning fats, and high daily meal frequency) .
To our knowledge, however, no attempts have been made to investigate the role of non-genetic factors in familial colorectal cancer (i.e. colorectal cancer among subjects with a first-degree relative affected by the disease) with the exception of reproductive factors in women, where no appreciable heterogeneity was observed (Slattery et al, 1995) . We have, therefore, examined this question using data from a case-control study conducted in northern Italy.
SUBJECTS AND METHODS
The data were derived from a case-control study of colorectal cancer conducted in northern Italy, based on a network of teaching and general hospitals in the Greater Milan area (northern Italy) and in the province of Pordenone (north-east of Italy).
Recruitment of colorectal cases, and of the corresponding control subjects, began in January 1985, and this work is based on data collected up to June 1992. The general design of this investigation has been described previously (La Vecchia et al, 1988; Bidoli et al, 1992; Fernandez et al, 1996) .
Briefly, trained interviewers identified and questioned subjects below age 75 years with histologically confirmed incident (i.e. diagnosed within the year before interview) cancers of the colorectum. They were admitted to the National Cancer Institute, to the Ospedale Maggiore of Milan, which includes the four largest teaching and general hospitals in Milan, to the Aviano Cancer Center and to all other general hospitals in the area of Pordenone. All the interviews were conducted in hospital and restricted to identified surviving patients. The comparison group included subjects younger than 75 years admitted for a wide spectrum of acute, non-neoplastic, nondigestive, non-hormone-related disorders to the same network of hospitals where cases were recruited. About 80% of cases and control subjects resided in the same regions, Lombardy and FriuliVenezia-Giulia, and more than 90% came from northern Italy. As for cases, all the data were collected by direct interview during hospital stay. Less than 3% of the subjects approached (cases and control subjects) refused to be interviewed.
A total of 1584 cases (955 and 629 with colon and rectal cancer respectively) and 2879 control subjects have been interviewed. Among them, 112 (7.1%) colorectal cancer cases (median age 61 years) and 108 (3.8%) control subjects (median age 56 years) reported a family history of colorectal cancer in first-degree relatives. These are the subjects included in the present analysis. Out of the 108 control subjects, 36% were admitted for traumatic conditions, 27% had non-traumatic orthopaedic disorders, 19% had acute surgical conditions and 18% had other miscellaneous diseases, such as ear, nose and throat, skin, eye or dental disorders.
The structured questionnaire included information on sociodemographic factors, personal characteristics and lifestyle habits (such as smoking, alcohol, coffee and other methylxanthine-containing beverage consumption), a problem-oriented medical history and family history of colorectal cancer. In addition, information on the (Fidanza and Verdiglioni, 1988 (Breslow and Day, 1980) . Table 3 . Other food items considered (see footnote to Table 3 ) showed no apparent association. Consumption frequency showed a significant positive trend of increasing risk for pasta, pastries, red meat, canned meat, cheese and butter. Increased consumption of ham and seasoning fats was related to some excess of risk, but the trends were not significant. Significant inverse associations and trends in risk were observed for increasing consumption of poultry, tomatoes, peppers and lettuce. Consumption of other vegetables (cabbages, spinach) and fruits (melon, citrus fruits) were also related to a (non-significant) reduction in risk (Table 3) . These results were not materially altered when the regression equations included terms for education and total energy intake (data not shown). Other food items investigated showed no apparent associations with the risk of familial colorectal cancer.
The role of various nutrients is considered in The relatively small absolute number of cases and control subjects (1 12 cases and 108 control subjects) with a family history of colorectal cancer did not allow analysis in separate strata of age, sex or site. It is remarkable, nonetheless, that, in spite of the a priori low power expected, the confidence intervals for several RR estimates were not excessively wide.
Problems and limitations with reference both to the dietary questionnaire, which included only a limited number of food items, and to possible biases in hospital-based case-control studies with specific reference to this study have been discussed elsewhere (La Vecchia et al, 1988; Ferraroni et al, 1994; La Vecchia et al, 1996) . Nevertheless, the estimated nutrient intakes in this study were consistent with the recommended intakes of the Italian population (Carnovale and Miuccio, 1989) , and any patient with chronic, neoplastic, metabolic or digestive tract conditions was excluded from the control group. Although a specific criterion for control selection was the exclusion of any tobacco-related diseases, the non-significant inverse relationship of risk with smoking suggests that there may be some over-representation of smokers in the comparison group, potentially leading, in any case, to a reduction in the magnitude of the associations observed. The similar catchment area of cases and control subjects (i.e. control subjects would have been referred, if affected by colorectal cancer, to the same hospitals where cases were identified), together with the almost complete participation, are reassuring against selection bias. Cases and control subjects were interviewed directly in the same setting, which enabled comparable information to be obtained (Kelly et al, 1990) . The restriction of any analysis to cases and control subjects with a family history should also have optimized the comparability of the data set. The results were virtually unmodified after allowance for several covariates, including years of schooling, body mass index and total energy intake, thus limiting the possibility of confounding.
In conclusion, the results of this investigation suggest that risk factors for familial colorectal cancer are not appreciably different from known risk factors for the disease, although individual susceptibility would determine the magnitude of the final effect of these risk factors.
